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(54) ORGANIC ELECTROLUMINESCENT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify structure without sacrificing life 
and efficiency by directly contacting a main body of a small molecule organic 
material interposed between a first electrode and a second electrode with both 
electrodes, and constituting with a bipolar material having an electron transport 
characteristic and a hole transport characteristic. 
SOLUTION: An organic electroluminescent medium (BTEL layer) 16 
interposed between a first electrode 14 transparent or semi-transparent made of jg^T 
ITO, polyaniline, or Au, and a second electrode 1 8 made of Li or Mg on a 
substrate 12 made of glass or transparent plastic is preferable to have a band 
gap of 1.5-3.5 eV. This is a bipolar transport emission layer having a general 
formula, AxBy containing elements A and B capable of transporting an 

electron and a hole, and made of metal, an alloy, a conductive polymer, or a » rsrrrsrjr,\ 

metal compound. By changing x and y representing components, mobility of a (/ s/^^j^s/S/ / 
hole and an electron based on an average hopping distance of a carrier is \^^m^^^ 
controlled, or by continuous adjustment of the composition, same effect is 
obtained. An insulating material layer between the BTEL layer 16 and the first 
electrode 14 and between the BTEL layer 16 and the second electrode 18 is 
made unnecessary. 
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(54) BBW©***] |«XWhDM*t>X'T;t'f7 

(57) mm] 

iwm] sitii 4k%2mmi skvmiatz*. 
*tfc/wmraw»i 6<o*^b^s#a^^^ ho 
/u^^-fe^ -f^v^i o&jtflw-a. 

1 6 <D##fi, Off 1 
4,18 taC^tt-fS. Wflrt«f»16 0*fl: 
tt, ^-f#-9»IWkaJi (BTEL) i LTfE£2x 
5, « : f*sJ;tfjE?L©ii|**r»lbi-5IB*Sr*1-* , l>© 

#-7^-011 A x B y iv^-itS!5££WU 
•?Af3«rf 6K#-C*>9» B ttjEJL«r£«re 
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[W##l] Iltffi (14) i!2tS (18) i 

\/>? Yuivx^i/* • : t*4 7. do) -cfcoT, ir 
suh^r*»»0*#tt» meg i itfitfifESg 
2fn§£EgE&«u wcw»*#«wfl©*#Hu m 

(1 0) -CfcoT :gimS (14) tf&2ttH (1 

8) bvm-vtzts-atiiz'bfrt-tmttn a 6) ©* 
# ; nates* i moss*! x tmiess 2 mnos® t e 

SSftftWS, SfllSWWilsfWftft ; 1. 5~3. 5eV 

(i o) t-fcot -.mifsm (14) tss2«i (i 

8) fc©Bfctt4*ftfc^#-?»IMMHJi (l 
6 ) ; iftffiSS 1 «&CD£ffi:fc «fc CfMIBflS 2 m^o^K fc 
Uftgftlrt-S. tJB*-r#-?MMWM; 1. 5~ 
3. 5eVC^yms'^Wt5, HtJiE^-f 

{0 0 0 1] 

^ • "fj*"^ (electroluminescent device) II L» c? 
[0 0 0 2] 

[«£&©&«] -jKic, W«8^i^ r-oA-s^-iry;* 

(el) 7*/w*f*, aw*«ffit^jsmffit©wi-tt 

j§ (electron transporting layer), Jfctij® (emissive 1 
ayer):fc<fct> { iE?L$itlS(hole transporting layer) Sr"^ 
tf. ^E Lf*/<-f;*Ht, fl£^BibfflBE*JitJ t 7/V'*5 
-(75 7 5 y hMcmMf A * ~f W H^Xtb 5 t V ■> 5 *l 
/&W>fc»fclltfj#*>$. (#B#frJ&4, 7 2 

0, 4 3 2t^#I) K&^XfrftKOmtit&mtfLZtl 
X^ZAK t-tzm&Xi*. 3E**ift»a» 



[00 03] Tang t>(Ci 5^5: 'Fabrication and Elec 
troluminescence of Double-Layered Organic Light Em 
itting Diodes with A1 2 0 3 /A1 Cathode*, Appl. Phys. 
Lett. , vol. 70, No. 10, pp. 1233-1235, 10 Mar. 199 
TKtS^X* Al 2 0 3 ©/^/7rlfiAlq3©i («■? 

fmtkfun) t. r^s-tAwm (*y-K) torn 

-Br, A 1 q 3 /A 1 JMBlCHWonififliffi^^ 
(excitation-quenching gap states) 4rl&3c"t"<5o 
[0 0 0 4] Parker fed £5 SIX 'Fabrication of Pol 
ymer Light-Emitting Diodes UsingDoped Silicon Elec 
trodes', Appl. Phys. Lett. , Vol. 64, No. 14, pp. 1 
774-1776, 4 Apr. 1994T?(4, ->!)=> yW$.±\C# V ~? 

J; 5 fc, # • ?<< *- K±t?» K-fy^ • ~> !) a 

[0 0 0 5] *S^fr^5, 8 5 3, 9 0 5#t?li, Sg 
1 AS £ * 2 «« t « n \C ii 4 * ftfc >b%tt®ttPrV> 

(C x 'vf ng-^-(hetero junction) #B<D^*JCOV>-CH 
£^J&lfftlMH*©|iri, 

*ftt^imffit©raiciBiS4^ B2*6^if£f«7?ffjt 

©Stt, /h^f*»»»©*«:fc*2«ifc©IBlcEE 

Srb^yymsrtm, *fcs& 2 

[0 006] 

[0 0 0 7] *«M©a«jtt, *f«fti!i«fl:Siifcav' 

[0 0 0 8] *!8^(OSiJ(OgWl4, Wv^»**jJ:t«t« 

• ^ Sr»«i- 5 r i: 5. 

[000 9] *%W<D£ 6>K»J©'B_tttt % *«fl:S*tfc 

[ooio] *mme>zbic%n<DBtott, &m\zm&x 
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[0 0 11] 

[BBS£ft?fc-fSfcie>©#&] ±B©Btt«WU »1« 

^tbftW® (BTEL : bipolar transport emitting 1 
ayer) tSBSftS, «^38ilWE?L©W3Srt»«rf 4* 

a tot L-caais*t*^-f #-9*ma>ipoi 

ar material) *»G>Jfc5. $JSft'-W 5t**l-®— o 

(4, A x B y i:^5-jR*Mru r r-CAtett^&^S) 
xHtAK*©fifc£«r*U yttB»JH©*^**i-. & 
mtt®Z&Mizm&zk\cj:>o, BTELg~-©«ft© 
#i:©IBfc««W*»ft->-«lM'lc|SIH-**», *>5V* 
[0 0 12] 

n k fci otit «t < Sft?£*v«fc 5 . 
[0 0 13] CORHOf-C. *BMWlllSf!ISr^1-* 
*«tBiBKftoriBH«4K**WBiJ'f*fc»K:, Pfllft 

iriSWSI^u^ ho/vutv^ (el) 7^*1 
OOfBlSWBBBaSr^f. 7^*1 OttSfil 2±Tfff 
S« 1 2 tt v *«S«T?tt, » * L< 

5t»ov^i>*»-CfftRUTt>J:v>. SS12 
ft, Corning 7059#7 *ft if ©tf?*-*', jtfy^l^-f 
y(polyolefins), #y ^— TVk^/Hfc V (polyethersul 
fones) , JK !) T !) h (polyarylates) * ifa»6>ft S3 

-e», SSI 214, •^/l"f^7'Wffl 

[0 0 1 4] SKI 2©±fcU»$JlS®tt»l**l 

tff 1 4 t LT\ o*^*t##*fUfc*(UB'?* 5. 

«*r©«fcHt, miM>WJ*m (i 

TO : indium-tin oxide) , gfcfcffi&ffift k 

om9&&mmik*l** tfVT-])y (polyaniline) ft 

ifo»«aw*yra»***i.*. &sw4> mm 4 

M, «*iJ:tf*fte>©l&*£totf0*JB (5 0 0 A* 



[0 0 15] MCVMI 4±(C$;»$;rt5©f4, =frtfc* 

hB/w^t^lf i 6©— oo*fj;-efc*i, r. 

-■^583fe (light emission) S„ #j£ife0lJ-ei4, W 
hp;vUty^Ift:i 614, ^rn8^©4 
v >%Rttft *rtB&#a» 6 ft 9 , fttff l 4 *5 «t ±&m« 

1614, 1. 5~3. »*U<ttl. 8~3©«S 

W>64SCi*ff*U^ «K*l6tt, 'Utf-y& 
ftfefflg (BTEL) ifcv>5, W?*JJ:t«E?L0>W# 

?«*r«»6>«S. 0jgft^lSW-e(4, Kftl 6»4A x B y 
iv^ U rr-eAtt*?-«riWi'C#*Mli 

T»*)9, BH:3E?Lt«Ho-C* 9 » kf4A x B y 
lC»Jt4AK*Oj*^«r«L., y»A x B y li#fc*irtS 

I o o 1 6 1 tttt 1 4 (4, &m, &m&&, mn&xv 

«fc 9 «tf 1 4 fc WWfO*», 1" ftfr *> B T E Lg 

i6k<Dmzmmm&&&-rz>®&\z.\!z&.-t?>t>\ &s 

W4tt, BTELll 6©ijflJ^Srf3S1-?.r t»c4oT 
fdx(4, y = l1-ftfc*>l 0 0%tfe5i 
^ BTELll 6*6#ICjE?L^»J (HT : hole trans 

port) tmi»fefto, jE?m«b^aft<fltt$4v 

y = 0 B T E Lg 1 6 tt^^tb (E T : elec 
tron transport) tf&V3b<!). M+fcWl&mMZIXZc 

^»©^7 k iix\i^t£\i*<Dyqk\\ Ji t //if ©* 
+ 5 T»4, ^fttfj (radiatively) KH^Atti* K BTE 

LlieftjMBts. *fc> r© 

•^•■CttWiltt'bUfttoftS. y*1fn|c*L<ftV^» 

■7- W ©§§ V "> 7 r Vt* 17 — /W^ fe-o" (van der Waal scoup 
ling)©#&©fcft, HT:fc±tfET$H-iiig#©«:i!5£ 
fift^f-tylM. (HOMO : highest occupied molecular o 
rbital) i8±tf*<S# (LOMO : lowest 
unoccupied molecular orbital) ©|)5Vv-< y KJ4, )S 
^•#K:*JV^-C5c©a^/u*SrJtJ«-J-*. ^J^(4, m*J4 
ET LUMOCT*!y fy^(hop) L> IE?LI4HT 
HOMOICT^ylfV^-t-So BTEL®16©ffi^Sr 

»»-Ct5o ^hSV^y «SV^NPBSS) ©# 

£\ IE?L©^*S't'>'^Eg«l(4^#<ft9, -t©^ 
jEH&mg. (hole mobility) f4<S< ft 5. ^t, 
ffife^/-y©ffittf4, BTELll 6©iiflfig«r^S-r 
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M±mzi^X®fetZ><&&ftfo\ BTELi 1 6 CD 

TBTELI 1 6£{rc»$&KS3lE-et5. i-st, 

fc, BTELfl 6 £«&1 4t±SPmffi (^T-C?lftW 
1-5) t(OW^EIt$tv5ilfeiit*ti|s|-c7)Sco^Stt^<^ 

5„ rcoigm, ®®t-iz\*am&zmftfr-rK, rasa* 

[0 0 17] BTELil 6CO±(^*^tt5CO|i. ^ 
2msi8 (*y— K) -Cfct), r<Df|2tt£l 8fi, 

nyf^A, TA-$=?A, ^yi?<7A, fll, ffi*> 
[0 0 18] rr-C02£#figL-T\ ^^CO-OCOm 

fc5o Bi»^i-H*t^^Tco^«, g 

n«4#JH**-eB4ft*. rcDgfcifi, Sbte8Mt<flu 
orescent efficiency)c0iS5V^*C0Sfe)|SKdye) *fe(4f 
^ V h (pigment) 20&BTEL16 ft (cSA"f2> £ 

JWftfctttf^yHi, BTEL16^f5*^ 

h «t, b t e l 1 6 t«MM-**mo*yncat^# , 1 

o _3 ~ i o ^ • fe y h 3 n t 

£5(;:> BTELI 6' fcSSlttffil4' tcoffilcttS 
*ixfcIE?LaAS 2 2 *5 i V/* fcliBT E L 1 6 ' t 



&1&X"£-&ixZ a ]E?LfiEAJi2 2:JSJ:tf/*fcW«?-a 
AS 2 4 co 5 HIS 
14' £fcti:g|2m&l 8' t BTELI 6' tcDfflcD 

[0 0 19] ^ot, 3WHT»*W*iWi©a^^ ho 

[0 0 2 0] *»wo*«c«i*sii6«fcov^rH»L-c 

Jft»L4^*>6*5«E]ESrilPllii-5'bOi:i-*. 

[Ell] **HK±5*»3iu^ hnyu^-fey* • 7* 
/W^cDfBSB&»fffiBl-efc5. 
[02] #891 fc J: 3 Altai'* ha;P^ty^ -r 

[ft^CDi&E] 

10 aiu^ ho;P$^iry^ (EL) 



12,12 
14, 14 
16,16 
E LB) 

18, 1 8 * S52WS 
2 0 9m (WVb) 
2 2 jEJLSAJl 
2 4 tt^ffiAS 



aiu* hn/u? (BT 



[Ell] 



[HI2] 



«4 



24. r 
J6«-- 

20-. 
15'-: 
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(72)*w# 77 ■ y (72) mm% y > • * • f 

y^^, /— ^. • £31* h • 13* • ^ h • =T—yl/K • # If— • 9^^4521 

-;H0345 
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